Alterations in brain aldehyde dehydrogenase activity modify the locomotor effects produced by ethanol in rats.
The role of brain aldehyde dehydrogenase (ALDH) and acetaldehyde in mediating ethanol-induced locomotor activity was investigated using several enzyme inhibitors. Cyanamide, an ALDH inhibitor elevates blood acetaldehyde levels in the presence of ethanol. Concurrent administration with 4-methylpyrazole, an alcohol dehydrogenase inhibitor, prevents peripheral accumulation of acetaldehyde by cyanamide. Two hr prior to testing locomotor activity in open field boxes, 111 male Long Evans rats were pretreated with i.p. injections of saline (S+S), 4-methylpyrazole (4MP+S), cyanamide (S+C) or 4-methylpyrazole + cyanamide (4MP+C). Subjects then received i.p. injections of one of three doses of ethanol (0.4, 0.8 or 1.2 gm/kg) or saline vehicle one minute prior to testing in the open field and locomotor activity was recorded for a 10 min period. Locomotor activity of animals pretreated with cyanamide (S+C and 4MP+C) was significantly depressed compared to groups S+S and 4MP+S particularly at the two lower doses tested. These effects cannot be attributed to elevated blood acetaldehyde levels since pretreatment with 4MP+C prevented peripheral accumulation of acetaldehyde. A characteristic common to both cyanamide-treated groups was the inhibition of brain ALDH. It is therefore suggested that brain ALDH may play a role in the mediation of locomotor effects produced by ethanol. It is conceivable that ALDH plays this role by regulating the levels of acetaldehyde in brain.